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A * 

* * 
9 * 

m fa i it #i ^ %^ ^ n ^ . 

( DLC - Diamond Like Carbon ) . 

DLC A4T*£ft ( 3000HV VX Ji ) , ^ 

&<&*f, ( &*g/£~£r<Kl 1/8 ) , „ 

± - 3KV tf$-%L%,&j*±^M^%L l &ft^A*t%&0Ltf)^%^fr CVD 

iSjA-t^.^^.^^^^r^^^^j^^^^ 5 x 10 " 3 torr 

5 x io - 3 torr ^-£#t#> 



a. 

*JE***UM«i&B. 

£*^iit###tt&J^.iM«F*liJ?B. 

B 11 #B 10^^^JfcljL#.iit*80^*#.#^^^^Bg. 

a. 

a 21 %® 20 **«tftJfl*&^*^^*B. 

& ^ Rt 3t k #i m m . 

« T#^# B- @ *j-;ML 9J *r # 93 . 



#-f-fc4Mlii, .«*i*4L* lib x# si (ffi«ft^4L^)flt# 

£iL#£ 17 -LiMf*** 21 jt#T#^#$tiL4* 19 . 19 

tttf***4MMH-*i3. 

13 41 ft t- 13 60 ft* ft 

ft 13a, ^^zA^n 41 41a^8 5.4L^j5t^#. 

13 ****** 29 t A*. 

3MH"& 13 #1fa&4£3L, £^te1^4*l9ftiri&ttJHfrg;Oifi* 
#1 27#|kfl5^i«<rffL*J. mit-*yjL&SL%.1t-f& 13 25 60 

^*0##T&ti«l** 29 t"^ A. 

£-t 29 tfj&%m§Ltft® t (§JM 29 31 . 

51 

-t-A^PJ^ 33=f*tf5J#1f 29^#S*ft^*£® 23 i^Aft^ 
*M6, #f R&»* 29 *-f«t 1^1*^ 29 -Utfil* 

* 29 ^ 41 #JA#^. 

^JL, *Hf"f:& 13 £iM* 19 ^■Sr*fi0^*jt^ffl^«3f-^# 27 

Qjtb, #-fA*-tA#H41 WA^rtSj^, **H5-*13 4&JMT*f- 
;ft^*M#tf? 13a -^-^4^ 41 ftftgJ^liSj 41a ftZ.te&ftm. 



£5Mtr-F;ft 13 ft ft X&$L*L^$i%-$Lfr i. ft- 51 #■;&*}-, -f& 

13 m*Yft^$i 13a 41 41a 

17 35 , &mM.7F ^fc^fr&n %L% 37 

* lib <£iMM»X# 51 ##^T^^#^^..^^gi^.^^^^#w^5: 

37 „ 

35±®JitflA%- 39 # t'^Lf #i^£n&f 23 , 
23 J^a&^ifc 23a . 

«ft_Mt^#^#<f 23 #t'^Lt&>^7«^*h/i|##i& Ha 
JL^X^^^-# 11c #3^fa&n 11 . 

^-^^#^^37^^^-1)5^, -^y^mm^^^^-^^-n 11 

tig^t*^**?**** 43 £«^#HJ 11 # ft^^i^ 51 tf*h 

^F^^^^ 43 11 *!Ji$-F<fc1|4M? 23 ® t 

#^6j#3fr> ^5HH":& 13 Bt^#, ^n&'f 23 ftftm^ft 23a 
11 ^^^3? 11a &5rfr£-n 11 

^-^t^^Z?^^^^^^^^- ( 45. 
i^J*W^J. 37 it#, J^T***-****.* 37 ^A»i«i*t*A 
#r 3t ^ *3 S'J X . 



fi^fa mm 24%.mvxtslw. m 24 t-^s 23 ^^a^^ 
**U*£-f-fc4H?£i 37, *au:4* 19 27 

37. 

lt#*#«tt*^r*-|f|tJL 37 JMf£B 35 _h^^# 39 

tft^aLt-ft^ttflW** 21 &^T#*M£*t&*&4M$4Hf' 23 . jM* 
£**t!4M?23#t^a+*^-Mi4Mf ii . 

#ff 23 #»^-fc4Mf 11 23 /^#-*f#isi##*£#. « 

£^ft#^3« 37 ttj&4MMMt-*££**4-ff li ft********* 

^#43^^#, T^^'J^l^M 11 6^^^, iH#-^fi4Mf 11 ^J^^ 
-^T^^W^-J: 37 ^^^jSl^h^^^S 23 ^T4L*^ 

ii ^^^iSj^r^rt'^^-^ Hj m^^-^^M 
f-fl4M&lla, ^— *JW^*fit^p llf. 

t^JL^^i^^^ 11 # t-c^a llj t£*h^##^ 11a $tl— 
J W, *3f£.#*t>&«i# 51 #f*5^3? lib; lib #*h#EJ$.# * 

^tftjl* llbSft^a^^^i^^^^M llg. 

#.3-, Ti*-f-iSj4Mf 11 lla £j#3Hp lid $r%m 120°faJ 

m#*h^#* lla t^^i^t^^^ 3 11c. 



11a, £HHMld^&, T^^j^Sj lib %>® l ^M%LMmH&^ 
^Mpfc, f ii t£^*# uafrm^ lif^mik^ 

lie. ^JL^fflT^ge.^^^ 23^ 24 t^^M^f- 23 # 

#tH£-^tSj#W 11 #*WiM^X^#3 ( SKS ) , 

^-ft^jfc, 11 tflfi^^ lib Ji^S 3 ^-tf#^ 

12^#^^^^^S^ 0 ^#^^-^ 12 & 85 % ~ 90 
5 % ~ 7 %#<gL^3 % - 10 %4$%fcfrMfttf)&$3& t . 

^A, iZ^ft^n 11 lla j&SJ^^L&Bt, |*J^^ Hb 

#^l£|#f- 11 t^#^^i-fr 51 ^L^^il^#^X, ft4L* lib ^ 

^i#51 ^^3SL^^I^^„ 

11 #J*i^# lib i*£^Jij£<$3tyMJ& 
( DLC ) 15 . ^^^J^IS^^^ l^m~5|im. 

<3 tnS^A^M^^ 15 , £® 3 ##jt#J#&^# 12 J:iL#i<^ 
J#^s£^ t l«J>g:^^^J^ 15 . 

Qjrti>^rt^^Ji-S.^>t^i5^^^#^ ii tf)HM-M>>&&Hft- 
^rj&#i {^^* lib # ^Jg-T^^^J^t^x^ 51 



it^^-f-^j^w n j^^* lib is^j^^^^ 
%&m>)^-^m&^5® i *>® 3 si a aw^^^jsss 4 

i^^^^^^i^^^/aj^ 16 ^^^^ IjJim _ 

16 JL#^^*Ji^^^^„ 

^X^n^r^-n^— 2mm~5mm 12 , &&n&$t 

# t 16 ^^>^^ 15 . 

£i£*N* t&*£%m.m. 15 ft T*i£ J-^^^j^- 12 ^fl^fc^ 
( WC ) ( Sic ) f-$£&£N£. 

tfefatt%$>mM#J Cr, Ni, Co^, i§^#J^*/^J&tf^T 
12 Ji#jMSJ|NIJ& 15 . 

® 7%&^&&n ii nb^ffi^^j# 12 3 r^^*^^ 

& llb^Wsi^^Ji^^^^HK^'J^^g-^llK^^^® lib 
J^/MMl3lJ& 15 

^%?^^^:^^fc^^A>fn^r^„ ( cku > ( c 2 h 4 ) 

100 r 
^>gl?^,&. 0.5mm 



it#^4-^7#M 11 ^f*3^S lib tfl^L&fy&T^M; UK rt-tT&grSL 
&M.&1&j8LZLJK4L0k 15 , &&&&& f 16 , 

^^tfil^S- 16^^JS84t|5 IVb^^J^ ( Si ) ( Ge ) 

%*s%tfiqc&%ify-^ , m<frm.#i#>&%}i$Ltt>ik ( sic ) %>&&#L 

( TiC ) . 

i^JL, ##ti^l6-<t*r/fI#L ( Ti ) , 4% ( W ) , ( Mo ) * 
( Ta ) ( Si ) #rtt£*4fc. 

jfc*h *m#16&TT*>® 8J9N^J3*#: ( Ti ) i^lS- ( Cr ) ^ 
&T>^16a, ( Si ) ( Ge ) 16b#JK.,&J&6$##. 

t^^l6^T^16a^4fe^»»-i4.f!|«LiiE^-^f£j#|J 11 
#*fc^, Jl^- 16b mfk$*m%%^}fc$L& 15 ^&^^t^i*#j 
^t^J^^^J^ 15 ^^^-^6^ 8 

*ti*- ( CVD ) 

# T #j # © 9 xt^M & t ft & 16 ^ ^" vx^L m . 

>S9^, £^£#19#g91a#ft«;t;fJfe.i.9b, £-&t 

90 

*i90**-tit^#-«t«*tJM-ft. ( Yi ) , & ( Cr ) , Jk ( Si ) , 
$L4Lfk ( SiC ) ( WC ) MA. 

ll^*i^^^92^^#„ 4fc90^^l^^97 49 
i£#r. *J ffi K * ft 6S# *L*L JLtt.££4t 91 t 10" s torr 
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J*^, %r^ft£rn 11 fo-t&Xfa&m 92 ft 50V *&JL** 

A, £Nfe90 97 4Mfc#ft 600V jfcnfrj|-£# 91 

^, -^T^^^-f-iSj^M 11 tfiH&ft lib fit^^^ 12 JH0j&tfl 
Jtl6. # + 16tt&* # O.S^in 

8 flf^r, 16 16a #»_L,g. 16b 

m«Tl#tt( dUM, Cr )##j&90 ^^0.5nm 16a , 

^-##94^«^.J., 11 WftiWtfSll. 

M&fotk ( Sic ) -^*Jut***-fr 12 at, -ft-i!t*£#A 

-fit, a$ 3 4* li *«^*ftjL* lib #jMMr*j* 

11 ( SKS ) iMHWJ^i, 

©lla, £j^#lld, UeiMMl 5 llf , ^t'^fl-P llj t^&i*3 

^ft llb^Jt^^^^^^^ iig„ *j&#W1^4fe^^^^# 12 
mM$f-Pt®$L&%-fi&n 11 Hb. 

120°6$^Ht 11c. 

^-^-S-^L-ff^f^^X^trt^.® lib , *h$4£* lla ^St-M? llei& 

n 



m 10 t 61 63#*#^u 65^J-£#, ££f^ t 

11 ^t'^fl-tr llj t*^f£#JS-£#61 
S»*^#frl»fefc. 71 . m t*&#fe#L 71 >tii"^-#J#M 

11 t'^P llj t'^^-sp^ < *.4Mr#i&-t > . 

71 #-f-fc4H9 11 ^^-o^ Hh £sfc, SUsH^-fi^ lmm 

&^-f-^n 63t^£#61 tfl^^-Mt^MM**. # 
^£#61 tttA-#*H*>M x 10 - 3 torr„ 

&^&-^i*J#W 11 -t^Ji* jL&% » 73#J# 74&#-# ft JL 

78 Ji^_h#^T^%^ 77$i##3b£%>Bl, *'] 

73;fr£-^£j#M 11 Jt^A^^m^ft 3KV, *m 
75>^f«*L79-h^ j£ 50V. fe*T*£%S&77*' 

£*ri£. 78 Ji^^^%^.^t^t,it%^^ 30A 10V 

# lOOmH^.^. 

*J.2S,fc» 73 »i£fe$t&74 fa&5r&&n 11 Jtttfc jLSfcfc 
5L, St^^ti"^^:#61 t#-^#^ 11 ttflK/*^^^*^. 

11 ^t'^* 3 llj 71 
ife, 11 ^fl^JUfc^u llj ft-SpJ*/^.*.^** 
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Mn*l4t& lib Ji#*j£*jBU*#4M£. 

$t#f%=fei 71 #*M£&-f i*J#if H tft'^tr llj # J*!^<hJS£T, 
&*J-^J&T#.#^j£#i'54.tf llb^jBj^fSmm ££-69Jiqi$, Sp^^ga. 
^ ^'M^M. #-^*&^r%^71 6trJ.^-^-^i%#^ ii 
tfj£.&3„ik% 1/10 j^T, T«^6»^*t«*t***L. 

( Ta ) *,&L7i tfiM&r^ftm 

ft. 

m ii as-*##K io^^^^^^j^-^tsj^^ ii 71 jl 

so #jM£#it. 

*>%~%>*^m ft 88 «^--ifc*L*L 85 ^ii fc:&|£ 74 Jj£fc* 

38c 73 4B^#. 

#JU 11 ^i^ft lib ^A***!**, 

J*34LiSj Ub f^^^BHP Hg *l*£liH*#a**, -fr 83 
3l&-^f£j#tt 11 Wt^ff Hj t- 

#^^83 £l&tfjR.ir5^£j&n 11 #J*l^Lft lib ^fl-oX.t^ 
JL#^*fr«3*^>h^^4fc^^*lf 11 ttt^w llj 

ft nb nr^AfvMA. 

*b*K £#.#^#4* 83 IMM- 81 jUM£~-fe*M- 81 
— ^-f-82^^^r^#^^t^^a iij i*|#£8Hjs ii g t. # — 
ifcHL^f - 81 $>ff~JMM- 8? J4*A£JMMttHtf A- 

81 ^|5^%*jL^ 82 Ji^^#*6^^.^L71 4 

*E. 71 £##$£# &&£### 72 #A^iM„ #JL£# — 

13 



z&m-^ 82 jt%&$-&&n 11 ^i^^*^ 82a . m& &%L&m® 

%—&>%~^r 81-t*^T^*IM«,*LRI^fill$A 0.01mm 3i] 0.05mm £ 
^^'J>jL^^m?L81a, ^&£#JSfr 72 #&.JU£-*F 72a 
*.jL##3L8ib- ?p^^-^^81 iiit^M^^-JU 

^^M-, ^^82-L*^^^^^^it#^#72^^ 
72a JL#-*F 72b ^te^MMJUL 82b . 82 # 

82a &A.£ — 85 85a t- 
J&*K 11 llf 

84 ik^fc^n 84 j^EM^ -~$gJ|L^- 81 

«4Lf82 11 Hj 

^7 84 ffl*4Mn4t*H4£. 87 JLiMT^tf *lfc4M«r it* 

4fc 84 87a . 

11 -^%&;&85 ii#T>ii^t^ iatti* 73 

£#X 88 ¥}%B-%>%Jhtfr 89 Jift^W^ 89a , 

#~%#MS- 86 &A^<ffc#^ii&. ^^%*Lit#^# 72 
72b^J^^^^ 82^T^A, ^.^^88, &^-^«L 

86 6t f >v4L 36a t- 

# 89 t^^fJ^ 100 , >$/^^i&i^^#^)&^J-£;ft 62 

Qjlh#^^^l71 ^$&#%»#ljL##l#- 72 , |^ife*U2L86, ^ 
100 ^£-£#61 ^M,. 

>^-f-^#M ll^^^llg^^-^.^81^^^^^ 
-f- 82 i}tge.J[*tJ#fe& 71 ^fJ5*fc 72 , TJa#*li»fc#t 71 

14 



^ 81 ^—SMM" 82 #A, i£-#>*&i^- 81 ^ 82 &ijL4fi 81a,81b 
82b xt^t^ifefe. 71 ^teJ^^FMiiJ, 71 jE-^ifcg&j: 

82 11 &lfefi*&lfc-*82a*'ti-* 

s 12 *r#«*— 6i t***-*^** ha , 

11B, ^^ij^t^fff llj^t*^^}#A.^^^.71A, 71B/^ 
*-*fc*-JI 11A, llBjL?A$&tm#*,*L71A> 71B^#-a55a, 
55b #-^&55 -t, #*I^^^71A, 71B^#JJL-f^i t^^f llj 

*m?*fc*5L 71A , 71B A«* 61 «A 

**4fe55ftlfc.iiL#^*A^*S6*«.**S:#6lA»Ji#^^ 
Sith 3 «^-%*L 55 i£%4*.* 74 ^jLSjt^fc* 73 ^^^X-3S.*>&, ^ 
#1? 11A » 11B — ^*«IS-*A»jiLat^&: 

^^,#'J^^^^^CVD^^^^^#M HA, llB^ft^tS lib 

-kfllfr^ASUNUfc. 

i»T,**H 13 *JMlfl#£^fc*llrt4t*Ji#A^**tt:fr 

15 



¥} % ^ & ina ^ ^ W . 

>#J#$|11A, llB^*]&&££#6l'ftj&*-t6*jMfc56A, 56B^ 
-f&-i$#-^fc;feLSSA, 55B-h, ^g^iafct* 73A, 73B^-g-£l^& 
&H74A, 74B^^%^L55A, S5B , ^-J^-^l^M 11A , HBJi 

%^^74A, 74B iSli^^l^ 100MH 

&ik%%b&\ t, ^-T-^-^^J#M 11A , 11B faJ^-^^^^t^^^J: 

-fMfcfc&it, 11A , llB-S^^ft^ llb^&jBMf* 

££v9&&h ^%>%^$kfem^mtf}$L%.-k"m 14^-^, 

nilA, llB**^^jL«.*j»73, &-£&<flfe*tl&74A, 74B 
fcfe55A, S5B^>fa ft 

^ ^5fe#J t-^^ T ^^i^M 11A , 11B 4L ffi) ^ g ^f>fMfc% # 

«T#fJ 15 

& #f % JL^ *P . 

«^^r^t^^^4-^#61 tSMfffl 10^**&Fa*L79*-*r 
& 78. 

A^^-g#t^T^^^#^^.^^T^#^ 11 , &&tfLl&%i 73' 
74;&>$ 600V ^iifcfc^, ^^^^T^ ( CH 4 ) 
&^&%J$61 *$t£r%:3j8&% O.lTorr . 

$ $ ftJ£J9M&J& 15 . 
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ffl I5^r^^^i^^j^!^, /5H£/f!6t£^:#6i ^^fa*i79^^-M 

81, ^t^-^^p^:^.^^^-^^^^ HA , 11B 6^*^g 74 *JL 
73';*M*£ 600V 6^JL SfcfcA, 61 t /^^-fc^-fr. 

^® 15^r^r^^i^^lSl#, iM**#Ffl& 79 *»*Ti£ 78 

61 , ^*^^P^^.6t^^-^lSl#W 11A , 11B ^#]^& 

74A, 74B ^JLj5t%,^ 73'A , 73'B 600V jL3l,%^, -jfcJS- 

£#61 t^^^-^fr- 

a i8^r^^^/v^^^@ 14 J^ttlM^^fltt.&^.i^ 
© lsz-fr^f ^/8 7^*#fs&79#'*ri£78#^£# 

61, ^fc^MfcJL****-^** HA, llB#^n«&XStik«73 f & 
74A , 14B3-m&fa% 600V#iL?£%m, £^£#61 t 

17 



ik%&w**m i9tt^„® 19-$® io*mf$Afr&T&%-ti&n$} 

® 20 10 ^BjiiMfftflW^H 11 lib 

tfs%&}Lfa3®n$lft&#}, m 21 ^Ttf^^;^.^^^# 53 . ikffifoft 53 
#»4t#%&: 71 4fl$**<$HmHj3L 53 ^^^-t^-^t^#W 

11 tfjftvmfa Uh#ik.*b&frfyn. 

*»S20#r^, ^JL^^-^va 63^#^n 65 #^-£#61 tat 
£:£^jMUMUU**ti*1| 11 . ft&^-ft&n 11 nh 
Jk.jt&*ft# 53 . 

ii #f*3^& lib , t^J^^&#*j£#jH-*&:£ 

^&tN^. 

^> io#ij*!, &^t*i#I| 11 #t*>'?f-* lij #t'«#^ 

grgU^it^ 3 x 10~ 5 torr, 65 iMf ^-^#^. 

*<MM^p 63 * < c 6 h 6 ) -s-^s 

#61 t. M^teitWt^J^Sx 10 3 torr. 

11 73 %L$L$L%14fofa% 3KV^A>£ 

^fS^L%^ 75 t&jPa^L79#,^ni 50V ¥j Xfa^LJ^, &*Ti*&^ 77 
£j*ri£ 78 & fa $Llt& fa % 30A 10V #3t»£&B.. 
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CVD &&&te5rft£n 11 #u*j4l& llbtt4l«Jb-^j&4£J!NM. 

® jtb^T® 20 /9t^, £-f-T&j#ff 11 Hh i^ci^^j# 53 

%&&W&&m io #*##iM&^4M*Ji#A^tJ«Bfr*-$- 

11 4mm £>gr# 3-$}% 1mm #J 2mm # 

^?ftt, -fcit.jHr 10mm 53 JL-f -f-^tf^f-wifetf nh ^Ji»t, 

&$M.fr¥l&#&ft¥3ftS3tfift&fi1&Aib&&ft£n lUftrt^M* lib 

#T#-#® 22 *>MlEtf£*fc#1*#*4Ltf#A*>f*fttt:3r 
% -f — >&-%9J . 

^ 20 15^#^^$^###^-, te^Mr***^^. 

$-1— 15 Hftft*fc/8**;frfB:MHfriitt*£# 61 , 
^fa&n 11 llh Ji#X3pfe*MK i&#«MNtft#^A. 
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* » 

lib m^ : %&*£$:$Lm¥)?r&, 11 
3£tBj llh _L^:^.^^#53, 

jlt*K £/^#£;&#Jt, ^^^^M^&Z^jl- 
^t^f, ^§9W^ ( ^^i#J#M^i^^* lib 

y^n^fr cxv &^A&%&f&¥j5t%z-, &%-&&n 11 lib 

# t laJ >§r Jt ^ &3fc>t 

t#^4Ltf^#^T *t ( CH4 ) ( C 6 H 6 ) %W5&ftTiJLW, 

Jt^vZmMZtffy ( C2H4 ) ( QH14 ) - 

*tdt*^|l ( F ) Am ( B ) -5Tif^^?f^, { Cr ) , 43 

( Mo ) ( W ) T*£;fr3L£. 
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